Profiling of aortic smooth muscle cell gene expression in response to chronic inhibition of nitric oxide synthase in rats.
Chronic inhibition of nitric oxide (NO) synthesis by N(omega)-nitro-L-arginine methyl ester (L-NAME) induces hypertension associated with remodeling of the arterial wall. In this study, we aimed at identifying genes and pathways involved in this process in aortic smooth muscle cells from Fischer 344 rats, which exhibit an accelerated hypertension after administration of L-NAME. We studied the transcriptional profile of aortic media after 15 days (moderate hypertension) and 30 days (accelerated hypertension) of L-NAME administration (50 mg x kg(-1) x d(-1)) by using rat Affymetrix Genechips, and we present a large-scale validation of the DNA chip results by real-time reverse transcription-polymerase chain reaction (RT-PCR). We observed, in aortic media, a progressive increase in the number of modulated genes during L-NAME administration, with 53 genes significantly modulated after 15 days and 147 genes after 30 days. These expression changes were confirmed at 87% by RT-PCR. We found 28 known genes regulated at both 15 and 30 days (96% confirmation by RT-PCR). The functional classification of the regulated genes highlights 3 major biological pathways modulated in aortic media during L-NAME administration: genes regulating cell proliferation, genes involved in the extracellular matrix remodeling, and genes of the NO/cGMP signaling pathway. As a consequence of the genomic approach, we observed a large increase in modulation of gene expression along the evolution of the model and the progressive implication of compensatory mechanisms, making expression profile analysis more complex.